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The type of problems to be tackled come under two headings, first, the performance of routine investigations on patients, such as urea clearance tests, calcium balances and similar procedures, and secondly, and more important, the actual search for new chemical substances in the various secretions of the body. A careful investigation of body fluids will undoubtedly reveal the presence of new substances of the greatest interest both to the chemist from the purely chemical angle and to the biochemist and pathologist.
In the year 1927, for example, the average biochemist would have said that all the urinary constituents were known and that the chemical investigation of this fluid would certainly not lead to any new discoveries. Now we know that up to 1927 enormous quantities of fascinating steroid substances such as cestrone had been steadily poured down the drain in the urine of pregnancy without anyone suspecting their presence. It may well be that as advances are made in the future we shall be still more astonished at what 'we have been throwing away. It is in this field in particular that we must attract the non-medical chemist and biochemist.
Viruses
By Professor J. MCINTOSH THOUGH never an actual member of the old Pathological Society of London, I have attended some of the meetings in Hanover Square, having been as it were led by the hand by my old chief Professor William Bulloch, so in that respect I may be regarded as a link between the new and the old when such a subject as the theory of the spontaneous generation of life had not died out.
The study of viruses is a relatively new branch of pathology, as the demonstration of the existence of a filter-passing microbe is only some 50 years old, only half the age of this Society, but during the last few years the strides made in the discoveries on viruses and their nature have been enormous, in fact one might almost say that it has become a science of its own.
In the first few years of this century when I was a student, no textbook index included the term "virus" or "virus disease", at any rate certainly not in its present meaning. The discovery of viruses is attributed to Ivanowsky in 1892 who stated that the cause of the disease of plants known as "tobacco mosaic" was due to a filter-passing microbe. His idea was confirmed by Loeffler and Frosch, who transmitted by bacteria-free filtrates the infection of foot and mouth disease, a disease of the utmost importance to cattle breeders in this country and a subject on which much work has since been done.
We now attribute at least 30 diseases of man to viruses-almost as many as those caused by bacteria. The time at my disposal, however, does not allow me to review completely the development of this subject but I would like to deal. with the mote important discoveries in which members of this Society have played an important part and in which advances were made not only in the technique of approach to the study of virus disease but many new viruses were actually discovered.
The failure to demonstrate viruses morphologically on the ordinary microscope and the failure to grow them on ordinary bacteriological medium gave scope for ingenuity in the development of new processes and procedures for their demonstration, such as in microscopy, centrifugalization, filtration, cultivation in eggs for the discovery of new virus infectons.
Microscopy.-The size of viruses necessitated the design of more powerful microscopes.
This was achieved by improving the resolution by the use of ultraviolet rays and special quartz lenses. In this aspect of the work the name of Barnard and his ultraviolet microscope takes a prominent place. Now we have the electron microscope -which is capable of almost any degree of magnification and resolution.
The minuteness of viruses had also necessitated a new scale of measurement and for this purpose the micromillimeter or millimicron (i J0mm.) is used.
Ultra-centrifuge.-For the study of viruses and obtaining large amounts of virus concentrates it soon became apparent that the ordinary bacteriological centrifuge was not capable of providing the gravimetric pull necessary to sediment the virus particles for the purpose of (1) studying the virus concentrates and (2) for the determination of the size of the particles. In this respect one might mention the work carried out by Slesinger at the National Institute for Medical Research and by myself and Selbie at 1I Section of Patholoyy 831 the Middlesex Hospital. The method ultimately devised for obtaining large concentrates has now been adopted in America.
With these large concentrates which we prepared, Pollard was able to study the chemical nature of these viruses, showing that they contain phosphorus to such extent that they consist in a large part of nucleo-protein.
Filtration. Another important step forward in the study of viruses of couLrse was by ultra-filtration with specially prepared collodion membranes and I would like to draw attetntion to the important work in this respect which was carried out at the National Institute for Medical Research by Elford and others; with his series of gradocol membranes of (lifferent porosities he was able to determine actually the size of many viruses.
Growth. The failure to grow viruses on ordinary medium was found to be due to the fact that viruses live and multiply inside the tisstue cells and require to get their food bv a parasitic process. As vou all know this growth can now be promoted and watched in the allantoic cell of the growing chick embryo, a fact of great importance in the preparation of vaccines.
I'accizia. In dealing with individual virus infections it is right that the first place should be given to vaccinia on which so much work has been done in the early part of last centtury. Since then there has been great improvement in the preparation and puLrification of -accinia virus and in this resl)ect I mutst refer to Copeman who introduLced the process of mixing the lymph with glycerine and then freezing to get rid of the contaminating bacteria, thus reducing to an almost infirnitesimal point one of the most serious drawbacks to vaccination, the risk of secondary infection, and in the demonstration of elementary bodies in smallpox vaccine, the names of Mervyn Gordon and Ledingham must also be mentioned.
Another important discovery in this country with regard to vaccination was the recognition of post-xaccinal encephalitis in which Professor TuLrnbuLll and I worked in collaboration and definitely showed it to be a specific lesion of the central nervous system. In regard to other neuirotropic vir uses, I might mention here the stuLdies carried oult by M\ervyn Gordon and others on the natture of this devastating disease of children, poliomvelitis. Mluch work was also done in the 1914-18 war on epidemic encephalitis by MIarinesco, Hall, myself and others, when it was demonstrated to be of a virus nature though other causes had been attributed, as for instance, a form of botulism, a rather amutsing one suggested by an old lady was that it was due to the bite of the bot fly! Bacteriophages. One of the most ouitstanding discoveries ever made in the virus field vs as made by a member of this Section, Professor Twort, who discovered the bacteriophage.
Though much discuisionhas centred around the actuial natuLre of the bacteriophage, the genieral opinion now is that it is a virus which is capablc of living inside bacteria and (cestroying them. It is interesting to note that I was working in the same laboratory with Professor Twort at the London Hospital when he made his great discovery, and I was theln able to follow the various stages of this discovery and to say that very early on he conisidered that it shoul(d bc regarded as a virus. Twort's original paper contains all the essential features of this important and significant reaction. He obserxed that staphv-1ococcal ctultures obtained from vaccinia utideiwent a peculiar type of degenerative change due to the action of the bacteriophage. This simple observation has provided us with many new facts with regard to viruses, theit size, function and behaviour and in addition has provided us with a means by which we can identify different strains of Bact. typhostum, staphylococci and other organisms. Though some still hold that this bacteriophage is really a self -catalytic br-eakdown, the general view is that bacteriophages are viruLses and clefinitely particulate.
Inlflueniza. Up to the time of the last pandemic of influenza (1917) (1918) , the influenza bacillus of Pfeiffer held the field as the chief cetiological agent of epidemic influienza. But the failure to demonstrate regularly the presence of this organism in the catarrhal secretions in this pandemic of inflLenza raised some doubt as to its real cetiological significance.
Followiing this, with the aim of demonstrating the presence of a Virus, extensive researches were taken up in this couLntry and in America, with the resuLlt that Laidlaw, Andrewes, and W. Smith were successful in demonstrating a filter-passing virus in certain cases of epidemic influenza and this work has been confirmed throughout the world and it has been shown that there is more than one strain of virus influenlza and furthermore that the complete relationship of the bacillus to the virus is still problematic.
[Thus for instance, in pig influenza it is known that the hemophilus bacillus as well as the virtus does play an important part in the epidemic. The success of Laidlaw and Andrewes was that they were able to transmit the disease to mice. The fact that one canl infect mice by nasai instillation gave facilities for obtaining large amoun-ts of antigen wvhich have been tried out as a preventive vaccine. It is too early yet to make any definite pronouncement on the value of such inocuLlations.]
Psittacosis.-It had been recorded for some time that the outbreaks of a peculiar type of influenzal-typhoid type of disease was limited to those who had contact with parrots and similar birds of that species. Bedson and Weston in 1930 showed that this infection couild be transmitted to budgerigars and mice and demonstrated the presence of virus-like bodies in the infected tissues, thus establishing the virus nature of the disease. Typhus fever. With regard to typhus or rickettsial diseases I would like to mention that Professor Matthew Hay, one of my old teachers, was the first to demonstrate clearly that in the outbreak which occurred in Scotland, the disease was spread by lice. A considerable amount of work was done in this country with regard to the relationship of lice to typhus fever and in this respect Bacot and Arkwright in 1923 threw much light on the mechanism by which lice spread the infection. I myself derived intense amusement one evening in watching them perform the tricky operation of infecting lice by rectal injectio.ss of Rickettsia, a feat of great delicacy if not of an esthetic kind.
The viruts theory of cancer. I have left to the last the relationship of the virus to human cancer, because this is still problematic, though many papers have been read in this Section on virus tumours in animals, such as the Rous sarcoma of fowls and the Shope papilloma, by Gye, Andrewes, Peacock, Selbie and myself, particularly on the relationship of carcinogenesis to virus tumours a problem still not yet completely worked out and which is one of the problems of utmost irnportance which we have to tackle.
Chemotherapy. So far chemotherapy has not been so su-ccessful against virus infection"s as against bacterial oncs, except perhaps in the case of the Rickettsial group. But I might mention that some measure of success has been claimed by Findlay with regard to the use of sulphonamides in lymphogranuL10ma inguinale and by Bedson with penicillin against psittacosis. That chemotherapeutic remedies are not so successful against viruses is probably due to the differences in the metabolic activities of bacteria and viruses. CONCLUSION In conclusion might I say what an amazing new world of the infinitely small has been laid bare in the last half century and I have no hesitation in saying that this period of virus study rivals the golden age of bacteriology of Pasteur and Koch. I am intensely happy to have watched this development and to have taken some part in it and it has given me great pleasure to lay before this Society this review of the last fifty years in which the whole of the energies have been concentrated to the good of mankind and not to his destruction.
